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CROSS-REFERENCE TO RELATED APPLICATION 
This application claims the priority benefit of Japanese application serial no. 
11-275233, filed on Sep. 28, 1999, 11-319614, filed on Nov. 10, 1999, and 2000- ' 
245438, filed on Aug. 11, 2000. 

BACKGROUND OF THE INVENTION 

Field of Invention 

The present invention relates to a tablet conveying apparatus capable of 
adjusting the tablet position and a tablet cutting apparatus. 
Description of Related Art 

In past, in hospital and pharmacy tablets are provided to patients according to 
prescriptions. When one tablet is overdosage or it is hard for a patient to swallow one 
tablet, this tablet then has to be cut in half or more for example. For such circumstance, 
cutting a tablet directly by hand is the simplest and fast way. Therefore, a cutting 
groove is formed on the tablet. In addition, a cutter for cutting tablets is also disclosed 
by Japanese gazette of JP 6-41546. 

Due to that cutting tablets by hand is not very efficient and economic in practice, 
an automatic tablet cutting machine is disclosed by Japanese gazette of JP 3-1 14241 and 
JP 2-29257. 

However, the cutting machine uses a belt to retain the tablet and convey to a 
rotary blade (or a cutter capable of moving up and down), and then a circular tablet as 
shown in Fig. IOC is cut. The automatic tablet cutting machine is designed only for 
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the circular tablet rather than for oval or rectangular tablets. For example, a tablet 
shown in Figs. lOB and IOC cannot be cut by the automatic tablet cutting machine. 

Namely, the tablet cannot be stably retained by the belt if the tablet is oval or 
rectangular and the long side of the tablet can not be kept in one direction. Therefore, 
the relative position between the tablet and the cutter is not well defined when the tablet 
is conveyed to the cutter. And it is hard to equally cut the tablet in half. 

The present invention can adjust the position of the tablet as shown in Fig. IOC 
and a tablet conveying and cutting apparatus capable of adjusting the position of the 
tablet is provided. 

Furthermore, a machine capable of adjusting the position of the tablet and 
conveying the tablet for examining the tablet is also disclosed (such as JP 7-201644). 
However, the machine uses an industrial conveying belt for transporting the belt and it 
is only suitable for large equipments of a factory. Therefore, the proposed machine is 
not suitable for an automatic cutting machine for a pharmacy. 

SUMMARY OF THE INVENTION 

The present invention provides an automatic tablet cutting machine suitable for a 
pharmacy. Namely, no matter what kind of shape the tablet is, the position of the 
tablet can be adjusted and arranged, and then conveyed to a cutting location for cutting 
the tablet. 

The present invention provides a tablet conveying apparatus for adjusting 
position of a tablet, which comprises an arranging device for arranging a long side of 
the tablet to be perpendicular to the tablet's moving direction by moving the tablet for a 
first predetermined distance; and an oblique plate for making the tablet fall a second 
predetermined distance. 
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The present invention further provides a tablet cutting apparatus for cutting a 
tablet at a predetermined location. The tablet cutting apparatus comprises a blade for 
cutting the tablet; an arranging device for arranging a long side of the tablet to be 
perpendicular to the tablet's moving direction by moving the tablet for a predetermined 
5 distance; an oblique plate for making the tablet arranged arranging device by the to fall 
along the oblique plate; a shutter for stopping the tablet fallen from the oblique plate; a 
retainer device for retaining the tablet from the long side of the tablet stopped by the 
shutter; and a conveying device for conveying the tablet adjusted by the retainer device 
=0 to a cutting location. 

10 The blade mentioned above can be a rotary blade or a cutter capable of moving 

Yi up and down. The conveying device further comprises a rotary roller and a resilient 

plate. The rotary roller further comprises a groove formed on the center of the 

m circumstance of the rotary roller corresponding to the blade, and a rugged surface 

=11 

N formed symmetrically with respect to the groove on the circumstance of the rotary roller. 

O 15 In addition, the arranging device comprises a pushing plate for pushing the tablet to 
move forwards. 

The arranging device can also comprise a pushing plate for pushing the tablet to 
move along an arc path. Moreover, the arranging device can comprise a pushing plate 
for pushing the tablet to move along an arc path; and a baffle plate for radially applying 
20 a force on the front end of the tablet while the baffle plate is contact with the front end 
of the tablet. 

The present invention further provides a A tablet cutting apparatus for cutting a 
tablet at a predetermined location, which comprises a rotary blade for rotationally 
cutting the tablet; an arranging device for arranging a long side of the tablet to be 
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perpendicular to the tablet's moving direction by moving the tablet for a predetermined 
distance; a retainer device for retaining the tablet arranged by the arranging device from 
the long side of the tablet such that the position of the tablet is coincident with a 
location corresponding to the rotary blade; and a conveying device for conveying the 
5 tablet adjusted by the retainer device to the location of the rotary blade. 

According to the present invention, the long side of the tablet is perpendicular to 
its moving direction, and the retainer device retains the ends of the long side of the 
tablet under such a state. While the tablet is located at a location corresponding to the 

m rotary blade, the tablet is conveyed by a conveying device to the rotary blade for cutting. 

^ 10 Therefore, such as an oval tablet or even though a non-circular tablet can be correctly 
modified its position and then conveyed to the rotary blade. 

^7 In addition, comparing with cutting by pressure, because the rotary blade 36 can 

^0 cut the tablet M safely and credibly, the tablet M can be correctly and shape-irrelevantly 

M cut in half . 

Q 15 The present invention further provides a tablet cutting apparatus for cutting a 

tablet at a predetermined location. The apparatus comprises a rotary blade for 
rotationally cutting the tablet; an arranging device for arranging a long side of the tablet 
to be perpendicular to the tablet's moving direction by moving the tablet along an arc 
channel; a position modification device for further modifying the position of the tablet 
20 fallen from the arranging device such that the long side of the tablet is perpendicular to 
the tablet's falling direction; a retainer device for retaining the tablet rearranged by the 
position modification device from the long side of the tablet such that the position of the 
tablet is coincident with a location corresponding to the rotary blade; and a conveying 
device for conveying the tablet adjusted by the retainer device to the location of the 
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rotary blade using a rotary roller and resilient plates, wherein a force applied on the 
tablet during cutting is similar to that applied to the rotary roller and is for setting a 
relative position of the rotary blade and the conveying device and a rotational direction 
of the rotary blade. 

A position modification device is further installed for modifying the long side of 
the tablet fallen from the arrange device to be perpendicular to the falling direction. 
Therefore, even though the long side of the tabled is not arranged to be perpendicular to 
its moving direction, the position modification device can further actually and correctly 
rearrange the position of the tablet. 

Furthermore, the tablet is retained by the retainer roller and the supporting 
resilient plate and then moved to the location of the rotary blade. Because the force 
applied on the tablet during cutting is similar to the force applied to the rotary roller and 
is for setting the relative position of the rotary blade and the retainer roller, therefore no 
extra force is applied on the tablet or rotary blade. The tablet can be smoothly and 
correctly cut. 

In addition, the present invention further provides a tablet cutting apparatus for 
cutting a tablet at a predetermined location. The tablet cutting apparatus comprises a 
blade for cutting the tablet; a tablet case for providing the tablet; an arranging device for 
arranging a long side of the tablet to be perpendicular to the tablet's moving direction 
by moving the tablet for a predetermined distance; an oblique plate for making the 
tablet arranged by the arranging device to fall along the oblique plate; a shutter for 
stopping the tablet fallen from the oblique plate and further rearranging the position of 
the tablet; a retainer device for retaining the tablet from the long side of the tablet 
stopped by the shutter such that the position of the tablet is coincident with a location 
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corresponding to the rotary blade; a conveying device for conveying the tablet adjusted 
by the retainer device to a cutting location; and a position changing device installed 
along a falling path of the tablet out of the tablet case. 

Moreover, the present invention provides a tablet cutting device, which 
comprises a blade for cutting the tablet; an arranging device for arranging a long side of 
the tablet to be perpendicular to the tablet's moving direction by moving the tablet for a 
predetermined distance; an oblique plate for making the tablet arranged by the arranging 
device to fall along the oblique plate; a shutter for stopping the tablet fallen from the 
oblique plate and further rearranging the position of the tablet; a retainer device for 
retaining the tablet from the long side of the tablet stopped by the shutter such that the 
position of the tablet is coincident with a location corresponding to the rotary blade; and 
a conveying device for conveying the tablet adjusted by the retainer device to a cutting 
location, wherein the retainer device is expanded within a range for guiding the tablet 
before the conveying device is driven. 

It is to be understood that both the foregoing general description and the 
following detailed description are exemplary, and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings are included to provide a further understanding of 
the invention, and are incorporated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, together with the description, 
serve to explain the principles of the invention. In the drawings, 

Fig. 1 shows a perspective view of a tablet cutting apparatus according to the 
first embodiment of the present invention; 
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Fig. 2 shows another perspective view of the of the tablet cutting apparatus 
according to the first embodiment of the present invention; 

Fig. 3 is a schematic top view of the of the tablet cutting apparatus according to 
the first embodiment of the present invention; 
5 Fig. 4 is a schematic side cross-sectional view of the of the tablet cutting 

apparatus according to the first embodiment of the present invention; 

Fig. 5 is a schematic cross-sectional view of the retainer device; 
Fig. 6 shows a detailed front view of the retainer device; 
Q Fig. 7 shows a detailed front view of the rotary roller and the rotary blade 

P 10 according to the first embodiment of the present invention; 

Fig. 8 shows a perspective view of a tablet cutting apparatus according to the 
^ ' second embodiment of the present invention; 

□ Fig. 9 shows another perspective view of the of the tablet cutting apparatus 
^ according to the second embodiment of the present invention; 

□ 1 5 Xv^S vyPi g r- 10 show^ various cutting ways for cutting a tabk t; 

Fig. 1 1 shows a schematic overall view of the tablet cutting apparatus shown in 

Fig. 1; 

jj;^^'2^-Ftg7 il througn Mg. i / shows various views Ot a tablet cutting^^gBpafatcrS 


^OCOtdi^^^crThe third embodiment ot the present invention; 
20 Fig. 18a perspective view of a tablet cutting apparatus according to the fourth 

embodiment of the present invention; 
Jj^^J^x Figs. 19A and^l^9^^ structure of a rpcppt ion dish shown of ths- iowth 

emoodimenHrffEepresent invention; 
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Figs. 20-23 are internal views of the tablet cutting apparatus of the fourth 
embodiment of the present invention; and 
-^^X^j^igs. 24A and 24B shows an improved^^stnoeJiire-of^l^^ cuttmg apparams 
j)f the io iarfe-efflboiiimenFof the present invention. 
5 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Accompanying with the drawings, follows are detailed descriptions of a tablet 
conveying and cutting apparatus of the present invention. 

Fig. 1 1 schematically shows a perspective view of the tablet conveying and 
Q cutting apparatus according to one preferred embodiment of the present invention. 

P 10 Figs 1 and 2 are perspective views after the housing of the tablet conveying and cutting 

-'J 

^ apparatus shown in Fig. 1 1 is removed. And, Fig, 3 schematically illustrates a top 

ft 

view of the drawings shown in Figs. 1 and 2. 
Q In Fig. 1 1, a tablet case 100 is used for containing tablets, and a tablet feeder is 

^ further installed on the tablet case 100 for feeding tablets into the tablet conveying and 

□ 15 cutting apparatus, which are described in detail as folio wings. 

^Ij^ll^^igs. 1 through Fig. 4 respectively shows various views from 
points, which are used for .explainirfg structure and operati9jiS'^ the tablet conveying 
and cutting apparatus, of the present invention. 

Basically, the main body ofUthe tablet conveying and cutting apparatus of the 
20 present invention is copstfucted of three plates 2, 3 and 4, a bottom plate 6 and a top 
plate 7, whioh^ substantially a box-shaped structure. The tablet feeder 8 is installed 
e top plate. 

Arc-shaped channel walls 12, 13 are form on a horizontal plate 11 underneath 
the top plate 7. The channel walls 12, 13 are centered at the same point and placed 
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with a predetermined spacing, and therefore a channel 14 is formed therebetween. 
One end of the channel 14 is located under the baffle plate 9 installed on the bottom of a 
shoot portion of the tablet feeder 8, while the other end is extended to the plates 2, 3. 
In addition, the baffle plate 9 is an optional element, which has no influence on the 
5 overall operation if it is not installed. 

A rotary arm 16 is driven by a rotary arm motor 17 installed underneath the 
horizontal plate 1 1 , which rotation center is the same as the center of the arcs of the 
channel walls 12, 13 mentioned above. In addition, a pushing plate 16A is mounted on 
□ the end of the rotary arm 16 and is freely moved along the channel 14. The area of the 

n 

n 10 pushing plate 16A is substantially the same as the cross-sectional area of the channel 14. 

The pushing armed can be rotated due to the rotation of the rotary arm motor 17, and 
' ' therefore the rotary arm is moved from one end to the other end of the channel 14 with a 

?i constant speed. 

"^^^ Vau oblique plate (position modification device) 18 is installed between 



15 plates 2, 3 with one of its end connecting to the end of the channel 14 amToblique 
downwards. A baffle plate 19 is further assembled within the ch^miel 14 between the 
oblique plate 18 and the baffle plate 9. The baffle plate rotationally mounted on 
the channel wall 12 and extended towards the cept^ of the arc formed by the channel 
wall 12. The baffle plate 19, for examplefis made of flexible and resilient material. 

20 The channel walls 12, 13, channelM; rotary arm 16 and the baffle plate 19 are formed a 
so-called arranging device^^/Moreover, the baffle plate 19 can, for example, be made of 
iron, which is moupt^ on the channel wall 12 and capable of freely rotating. The 
baffle plate l^^s mounted on the channel wall 12 using a resilient element, such as a 
spring^^d is protruded towards the arc center of the channel wall 12. 
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A supporting resilient plate 21 is installed between the plates 2, 3. The 
supporting resilient plate 21 is connected to the lower end of the oblique plate 18 with 
the same grade and is further bent and extended in horizontal. In addition, a shutter 22 
is installed on the supporting resilient plate 21. A retainer roller (rotary roller) 23 is 
5 formed located under and behind the shutter 22. The retainer roller 23 is supported 
and freely rotated between the plates 2, 3 and further located above the supporting 
resilient plate 2 1 . 

The shutter 22 mentioned above is connected to a shutter motor 24 installed on 
opposite side of the plate 2 through cranks 26, 27. Accordingly, a crank structure 
10 consisted of the cranks 26, 27 is capable of moving up and down while the shutter 
motor rotates. 

'S'^^^In addition, the retainer roller 23 is connected to a roller motor23^^nst^^ 
opposite side of the plate 2 through a small pulley 32, a large puUgy^ and a belt 34. 
Due to the rotation of the roller motor 3 1 , the retainer ro^^fzi is rotated clockwise at a 
15 decreased low speed with respect to Fig. 4. TlpH^tainer roller 23 and the supporting 
resilient plate 21 are formed a convey ine^d^ice. 

A rotary blade 36 is installed under the retainer roller 23 and the supporting 
resilient plate 21. The rpt^ blade is mounted on a rotational shaft of a rotary blade 
motor 37 installedxm the opposite side of the plate 2 by a fixer and located under the 
20 midst htt^^n the plates 2, 3. The rotary blade 36 is rotated counterclockwise with 
rgsi5ect to Fig. 4 when the rotary blade motor is rotated. 

Grooves 23 A, 21 A are respectively formed at the center of the circumstances of 
the retainer roller 23 and supporting resilient plate 21 and formed up and down at 
corresponding locations. The upper portion of the rotary blade 36 is capable of 
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passing through the grooves 21 A, 23 A and reaches within the retainer roller 23, by 
which the rotary blade 36 has no interference with the retainer roller 23 and the 
supporting resilient plate 21. Furthermore, a reception dish 54 is assembled 
underneath the rotary blade 36. 

5 A pair of retainer plates 41, 42 (retainer device) are formed at left and right with 

respect to the oblique plate 18 and the supporting resilient plate 21. The retainer plates 
41, 42 are respectively fixed on sliding plates 43, 44 and the sliding plates 43, 44 are 
assembled between a base plate 46, and holding-down plates 47,48. Accordingly, the 
sliding plates 43, 44 are capable of moving left and right. As shown, the retainer 

10 plates 41, 42 are therefore formed on a bottom surface of the base plate 46 and the 
sliding plates 43, 44 are formed on the top surface of the base plate 46. The retainer 
plates 41, 42 are connected to the sliding plates 43, 44 through openings 46 A, 46B on 
the base plate 46. 


15 plates 43, 44. Each of the pins 43 A, 44A are rotationally and movably recpv€d within 
grooves 52A, 52B on the two ends of a rod 52 connected to a shaftof a retainer plate 
motor 51 installed on the bottom surface of the base pkte^6. The retainer plates 41, 
42, the sliding plates 43, 44, the base plate 46;^he holding-down plates 47, 48, the 
retainer plate motor 5 1 and the rod 52,afe formed a retainer structure. 

20 As described above, as^e retainer plate motor 5 1 rotates, the rode 52 is then 

rotated clockwise wkkrespect to Fig. 6. Accordingly, the sliding plate 43 is moved 
right with resp^t to Fig. 6, while the sliding plate 44 is moved left, causing that the 
retainepplates 41, 42 are moved separately. In contrast, if the retainer plate motor 51 
rerates reversely, the rod 52 is then rotated counterclockwise with respect to Fig. 6. 



Pins 43A, 44A are further respectively mounted on the left ends of the slidii 
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Q^^The sliding plate 43 is moved left withj;e§peet--tcrTig. 6, while the sliding plate 44 is 
moved right, cau^ijig-thafthe retainer plates 41, 42 are moved closely. The central line 
le retainer plates 41, 42 is usually coincident to that of the plates 2, 3 

The rotary arm motor 17, the shutter motor 24, the retainer roller motor 31 and 
the retainer plate motor 51 are step motors, and the rotary blade motor 37 is a DC 
(direct current) motor, for example, and are all controlled by a control device (not 
shown). 


\The operations based on the foregoing structure are detailed described ap<l 
discussed. When an elliptical (oval) or long-circular tablet is drained^^i€ce by piece 


15 


10 from the shoot of the tablet feeder 8, the drainedjpp-pfocessed) tablet M is blocked by 
the baffle plate 9. The directioni>F"]5osition of the tablet M is changed and fallen on 
the channel 14. Tlj0-c6ntrol device then drives the rotary arm motor 17 such that the 
rotary^iin 16 is rotated counterclockwise with respect to Fig. 3. 

Accordingly, the pushing plate 16A on the rotary arm 16 pushes the tablet M to 
move to hit the baffle plate 19. Due to the pushing force, the position of the tablet is 
changed along the surface of the pushing plate 16A such that the long side of the tablet 
is perpendicular to the tablet's moving direction. 

The tablet M pushed by the pushing plate 16A is then contact with the baffle 
plate 19 which tip portion is expanded and deformed due to the resilience of the baffle 
20 plate 19 itself The reaction of the baffle plate 19 is then experienced on the tablet M 
as an oblique force. A rotational momentum is therefore created by the vector sum of 
the reaction force of the baffle plate 19 and the pushing force of the pushing plate 16 A, 
causing that the long side of the tablet is perpendicular to the tablet's moving direction. 
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sThe tablet M almost reaches the oblique plate 1 8 after passing the baffle pla^e' 19, 
and then is fallen along the oblique plate 18, during which the long side of tja:e tablet is 
credibly perpendicular to the tablet's moving direction. / 

Moreover, the retainer plates 41, 42 are separated from eacjar Dther, the tablet is 
5 thus sliding downwards between the retainer plates 41, 42. A^rwards, the rotary arm 
16 is rotated clockwise with respect to Fig. 3 and then r^med to a predetermined 
standby position. Furthermore, the tablet M sliding djzwnwards the oblique plate 18 is 
blocked by the shutter 22 because the shutter 22 is closed at this time. 

When the tablet M is blocked and stopj^d by the shutter 22, it is not necessary 
10 that the center of the tablet M must be cojxfcident with the center line of the plates 2, 3. 
The control device first drives the s)mtter motor 24 for raising the shutter 22 by the 
cranks 26, 27, and then the retain^ motor 5 1 is driven to move the retainer plates 41, 42 
to move towards. The two/ends of the long side of the tablet M are then respectively 
retained by the retainetxplates 41, 42 when the center of the tablet M is coincident with 
15 the center line of t^e plates 2, 3. 

Undej/such a circumstance, the long side of the tablet M is perpendicular to its 
moving direction and the center of the tablet M is located on the center line of the plates 
2, 3<i.e., the center of the tablet M is located on a extension line of the rotary blade 36. 

The control device then drives the roller motor 3 1 such that the retainer roller 23 
20 is rotated slowly, and at the same time, which the rotary blade 36 still runs, the retainer 


motor 51 is driven to separate the retainer plates 41, 42. 
'"'^^^N^ After the tablet M reaches the retainer roller 23, the tabletJ4-4s--TeSirieft^ 
retamed up and down by the ret&meFTxrtTer23 and the supporting resilient plate 21 and 
then is mov^^d-slowly to the left with respect to Fig. 4. Namely, the tablet M is moved 
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towards the rotary blade 36. While the tablet M reaches the rotary blade 36, the tablpf 
M can be correctly and equally cut in half from its center because the cpmcr is 
coincident with the rotary blade 36. Afterwards, the two half-cut tablpts are further 
conveyed by the retainer roller 23 and then fallen to the reception di^ 54. 
5 The thickness of the tablet M is absorbed because ofihe deformation of lower 

part of the supporting resilient plate 21. Moreover^,4iie rotary blade 36 rotates within 
the grooves 21 A, 23 A and the tablet M is cut hy/mc rotary blade 36 under the condition 
retaining at the retainer roller 23, the forceps thus experienced on the retainer roller 23 
rather than the supporting resilient nl^e 21 . 

10 According to the presem invention, the rotary arm 16 makes the tablet M move 

within the channel 14 s\x^h that the long side of the tablet M is perpendicular to its 
moving direction, yliie ends of the long side of the tablet M is retained by the retainer 
plates 41, 42. /After the center of the tablet M is changed to be corresponding to the 
rotary blade 36, the retainer roller 12 conveys the tablet M to the rotary blade 36 for 

15 cutting/the tablet M. Therefore, the position of the tablet M with the oval or 
rectangular shape, even other than circular shape, can be more definitely coincident with 
t«e location of the rotary blade 36 during conveying to the blade 36. 

In addition, comparing with cutting by pressure, because the rotary blade 36 can 
cut safely and credibly the tablet M, the tablet M can be correctly cut in half 

20 In particular, because when the long side of the tablet M is modified to be 

perpendicular to its falling direction during falling down the oblique plate 18, therefore 
even though the long side of the tablet M is not perpendicular to its moving direction, it 
can be still actually modified while the tablet M falls down to the oblique plate 18. 
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The tablet M is retained by the retainer roller 23 and the supporting resilient 
plate 21 and then moved to the location of the rotary blade 36. Furthermore, because 
the force applied on the tablet M during cutting is similar to the force applied to the 
retainer roller 23 for setting the relative position of the rotary blade 36 and the retainer 
5 roller 23, therefore no extra force is applied on the tablet M or rotary blade 36. 

discussion of the foregoing embodiment, the retainer plates 41, 42 are dvWpn 
to move closely or separately by the crank structure consisting of the sliding pjaffes 43, 
44, the pins 43A, 44A and the rod 52. However, it is not the only strucJ;OTe applied to 
the present invention. For example, as shown in Figs. 8 and 9, a ^i?OTiveying belt 61 is 

10 installed from the left to the right of the base plate 46 througha pulley 66 mounted on 
the retainer motor 5 1 and a pulley 67 on the other end ofrhe base plate 46. Through a 
link plate 62, the sliding plate 43 is fixed on a forwami path of the conveying belt 61 and 
the sliding plate 44 is fixed on a backward p^h of the conveying belt 61. The items 
having the same numerals shown in Figs/1 through 7 represent the same elements. 

15 As described above, due to tne clockwise and counterclockwise rotations of the 

retainer motor 51, the conveying belt 61 can convey along the forward or backward 
paths such that the sliding plates 43, 44 can operate as the crank structure. 
Furthermore, the conWying belt can be replaced by gears and then the same operations 
can be achieved. / In the embodiment, the base plate 46 is assembled vertically, which 

20 can further c^uce the distance of the oblique plate 18 by comparing with the previous 
embodiment. Therefore, as the distance of the oblique plate 1 8 is reduced, the falling 
distance down to the oblique plate 18 of the tablet m can be also reduced. 
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^^j^ ^^NJFurthermore, in these embodiments 


w 

operation, but in gengr 
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€ ^s used lo ~ TO ptenation— the 
cTrcular tablet can be cut equally in half from it center in 
the^^tay^nd no further description is made for this. 

Referring to Figs. 12 through 17, another preferred embodiments is described 
that the baffle plate 19 is made of iron, in which the items having the same numerals 
shown in Figs. 1 through 7 represent the same elements. 

As shown in Fig. 12, the baffle plate 19' is mounted on the channel wall 12 by a 
spring (not shown) and is protruded towards the arc center of the channel wall 12. 
Namely, the baffle plate 19' is rotationally mounted on the channel wall 12. 
/Kb^K As shown, numeral 16' denotes the rotary arm, numeral 16A' is the pushing 

y or/ ^ 

plate, numeral 16B' represents a restrict level of the baffle plate and numera^S^*^ is the 
retainer roller. Fig. 13 shows a portion of the retainer roller.^3^ The retainer roller 
23' can be made of rubber, for example and a rugged^rface is formed on the roller 23'. 
The rugged surface of the roUer^J-^-'^an further actually retain the tablet M. Namely, 
15 as the roller 23 oftlxe'embodiment shown in Fig. 2 rotates, the tablet M is conveyed. 
However,,Jlerollers between the groove 23A is unnecessary to convey the tablet at the 
same timing. One of the roller may faster than the other, causing the tablet inclined. 

As shown in Fig. 13, the rugged surfaces of rollers 23' is formed symmetrucally 
with respect to the groove 23, which the rollers between the groove 23A' can rotate at 
20 the same timing such that the tablet is not inclined. 

Next, the operation of the tablet conveying and cutting apparatus of the present 
invention is described in detail in accompany with Figs. 12 through 17. 

As the cutting operation begins, the rotary arm 16 A' and the retainer plates 41, 
42 are set to respective initial positions. Next, a first tablet is drained from the tablet 
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feeder. The rotary motor 17 is driven such that the pushing plate 16A' pushes the 
tablet M. Afterwards, as shown in Figs. 14 and 15, the tablet M is blocked by the 
baffle plate 19' such that the long side of the tablet M is arranged along the surface of 
the pushing plate 16A'. 

5 ^J^^^^ As shown in Fig. 16, the tablet M slides downwards the oblique plate^J-S'^^nH 
then blocked and stopped by the shutter 22. By the restrict levgW:'6B', the pushing 
plate 16A' returns to its initial position and the baffl^.^rtate 19' also returns its initial 
position. 

Next referring to Figs. ITk^nd 17B, the function of the oblique plate 18 is 
10 described. As shown in^Pigs. 17A and 17B, the tablet M slides downwards the oblique 
plate 18. Furth^Hfiore, Fig. 17C shows that the tablet M in a standing position, which 
it is seldpni^ccurred by chance. Even though under the situation shown in Figs. 17C 
ajKll7D, the tablet M can be laid on and slid downwards the oblique plate 18. 
Next, the shutter 22 is described in detail as foUowings. 
15 The tablet M falls downwards the oblique plate 18 and the supporting resilient 

plate 21, and the tablet M may be inclined at this time. Therefore, the tablet M may be 
jammed with the retainer roller 23' when the inclined tablet is contact with the retainer 
roller 23', Therefore, the shutter 22 is installed here for preventing jam from 
occurrence. The long side of the tablet M is thus aligned with the surface of the 
20 shutter 22 for collimating the position of the tablet M. Then, the shutter 22 is opened 
and the tablet M falls to contact with the retainer roller 23'. The tablet M is not 
jammed with the roller 23' because the falling distance of the tablet M is shortest. 
^^^ic^^-^The retainer plates 41, 42^rejhe^^ 

Un-Big^r6X suciriMt^tlTe'cSuerof the tablet M is coincident with the location of the 


17 


FILE: 6695USF.RTF 

Q^'i^otary blade 36. The retainer roller 23MsJhen^^ by 
the retainer roller 23' and rtig..s«i5porting resilient plate 21. Afterwards, the retainer 
plates 41, 42 ape-ifiimediately separated (the opposite direction E shown in Fig. 16) and 
/thgtt-fetumed to the initial position. 
5 The tablet M is conveying by the retainer roller 23 ' and cut by the rotary blade 

36. During the cutting operation, the force from the rotary blade 36 is applied to the 
roller 23' rather than the supporting resilient plate 21. Therefore, even if the rotary 
blade 36 rotates, the retaining force on the tablet M from the roller 23' and the 
supporting resilient plate 2 1 is not decreased and the tablet M can be hold stably. 

10 In the foregoing embodiment, the rotary blade 36 is used for cutting the tablet M. 

However, a guillotine cutter, which operates up and down, can be used for cutting the 
tablet M. Moreover, during cutting the tablet M, powder may be occurred and spread 
everywhere. Therefore, a cleaning device for easily cleaning the tablet conveying and 
cutting apparatus can be installed. 

15 -^^^^igs. 18 to 24 further shows another embodiment of the presentjnventip^^ 
which the same numerals represent the same elements showwn-J^gS^Tthrough 17 and 
their corresponding descriptions are ornjttedr'^Trom Fig. 20, a removable device can be 
only installed ontjoe-opposite side of the plate 2 for simplifying the structure and easily 
clej^rtrigthe apparatus. 

20 Fig. 18 is a perspective view of the tablet cutting apparatus of the present 

invention. Numeral 54' represents a reception dish for receiving the half-cut tablet. 
Figs. 19A and 19B shows the structure of the reception dish 54'. Numeral 102 denotes 
the housing of the tablet cutting apparatus. 
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"S^^l shown in Fig. 20, numeral 19' is a baffle plate fixed by a 


lent. 


Numeral 16' is a rotary arm, 16A' is a pushing plate.^^id'T^B' is a restrict lever of the 
baffle plate. Numerals 41', 42^^jepr6sent retainer plates and numeral 23' represents a 
retainer rolIei\^..^--Tfteretainer roller 23' is made of rubber and rugged structure is formed 
?1mnetrically on the circumstance of the retainer roller 23'. 

The operation of this embodiment is described in detail as foUowings. As the 
cutting operation begins, the rotary arm 16' and the retainer plates 41', 42' are set to 
respective predetermined locations. Tablets are then drained from the tablet feeder one 
by one. As shown in Fig. 20, the tablet falls on the channel 14. 
10 ^^^^<\^The rotary arm motor 17' is driven such that the pushing^plat^^ 

tablet M to move forwards. Then, as shown in Fig. 2,l,-'the''tablet M is contacj^with the 
baffle plate 19'. If tiie^tablet^^ side of^t^^ is then 

arranged along the-surface of the pushing plate 16A'. In Fig/21, a circular tablet is 
jshowiTand^tt^^ the position of the tablet M is not rearranged. 
15 Referring to Fig. 22, the tablet M is contmllously pushed by the pushing plate 

16A' move forwards and then to fall down ajdng the oblique plate 18. At this time, the 
pushing plate 16A' is retumed to its original position by the restrict lever 16B' and the 
baffle plate 19' is also retumed to^s original position. 

The fallen tablet Mas contact with the shutter 22 and therefore blocked and 
20 stopped by the shutter/22. Then, the shutter 22 is opened and the tablet M falls to a 
contact position with the retainer roller 23'. Because the falling distance of the tablet 
M in this case is shortest, the tablet M is not jammed with the retainer roller 23'. The 
retainer^ates 41, 42 are then moved towards the center such that the center of the tablet 
IvOs coincident with the location of the rotary blade 36. 
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As described in the third embodiment above, the retainer roller 23' is driven. 
When the tablet M is retained by the retainer plate 41' 42', if the retaining force from 
the retainer plate 41' 42' is small, the tablet M can be conveyed by the retainer roller 
23' without any problem. However, if the retaining force from the retainer plate 41' 
5 42' is large, the tablet M cannot be conveyed by the retainer roller 23'. Namely, the 
tablet M can be conveyed by the retainer roller 23' when the retaining force is weak and 
small. In contrast, if a motor with large torque is used to drive the retainer plates 41', 
42', the retaining force becomes larger and therefore the retainer roller 23' fails to 
convey the tablet M. 

10 >^J^<^^The retainer plates 41', 42' are retumed to the initial positionsbefbre^tti^ 

23' is driven. However, as proceeded in this manner^Jbe-taBIet M may be inclined at 
the beginning that the tablet Misj::©taifie3by the roller 23' and the supporting resilient 
plate 21. Therefopefme retainer plates 41', 42' are controlled to separate slightly 
before.-fe^roller 23' is driven. 

15 After the retainer plates 41, 42 are separated, the retainer roller 23' is driven. 

The guide distribution of the retainer plates 41, 42 is finished at the beginning that the 
tablet M is retained by the roller 23 ' and the supporting resilient plate 2 1 . Therefore, 
the tablet M can be prevented from inclination. 

Accordingly, the tablet M is not inclined and the retainer roller 23' can be used 

20 for conveying the tablet M. Afterwards, the tablet M is conveyed to the rotary blade 
36 for cutting. The tablet M is equally cut in half and then fallen to the reception dish 
54'. 

Finally, how the tablet is fallen from the tablet case 100 is addressed. 
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As shown in Fig. 24A, the tablet M fallen from the tablet case 100 is laid on the 
channel 14. In case, as shown in Fig. 24B, a circular tablet may stand on the channel 
while the circular tablet is fallen from the tablet case 100. The standing tablet M is 
usually laid on the oblique plate 18 during falling down the oblique plate 18. However, 
5 it is possible that the standing tablet M keeps its position and slides down the oblique 
plate 18 to the shutter 22, although the possibility for this situation is very small. 
Therefore, a position changing plate is installed along the falling path of the tablet M for 
laying the tablet M on the channel 14. 

According to the present invention, the position of the tablet M can be arranged 
10 or changed using a simple structure. Furthermore, even though the tablet is other than 
circular, the tablet can be correctly cut. 

According to the present invention, the long side of the tablet is perpendicular to 
its moving direction, and the retainer device retains the ends of the long side of the 
tablet under such a state. While the tablet is located at a location corresponding to the 
15 rotary blade, the tablet is conveyed by a conveying device to the rotary blade for cutting. 
Therefore, such as an oval tablet or even though a non-circular tablet can be correctly 
modified its position and then conveyed to the rotary blade. 

In addition, comparing with cutting by pressure, because the rotary blade 36 can 
cut the tablet M safely and credibly, the tablet M can be correctly and shape-irrelevantly 
20 cut in half . 

In particular, according to claim 11, a position modification device is installed 
for modifying the long side of the tablet fallen from the arrange device to be 
perpendicular to the falling direction. Therefore, even though the long side of the 
tabled is not arranged to be perpendicular to its moving direction, the position 
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modification device can further actually and correctly rearrange the position of the 
tablet. 

Furthermore, the tablet is retained by the retainer roller and the supporting 
resilient plate and then moved to the location of the rotary blade. Because the force 
5 applied on the tablet during cutting is similar to the force applied to the rotary roller and 
is for setting the relative position of the rotary blade and the retainer roller, therefore no 
extra force is applied on the tablet or rotary blade. The tablet can be smoothly and 
correctly cut. 

Furthermore, the position of the tablet can be arranged and changed using a 
10 simple mechanism. In addition, the tablet can be correctly cut even though the tablet is 
other than circular. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made to the structure of the present invention without departing from 
the scope or spirit of the invention. In view of the foregoing, it is intended that the 
15 present invention cover modifications and variations of this invention provided they fall 
within the scope of the following claims and their equivalents. 
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